The southern 230-km-long portion extends between Deshir and Harat, and cuts the eastern 72 part of the Nain-Baft suture. The piercing points of the suture are difficult to pinpoint and 73 estimates of the total dextral offset range between 50 and 80 km. South of Deshir, the fault 74 trends N150-160 and runs obliquely across coalescent fans that merge with Quaternary salt 75 flat depressions. Within the salt flats, the fault intersects marshes along an ill-defined scarp. 76
Through the coalescent fans, the fault bears a clear 2-to-20 m high cumulative scarp 77 depending on the relative ages of the fans, and its prevalent dextral motion is attested by 78 deflected river courses and offsets of terrace-risers. We scrutinized the southern fault portion 79 on SPOT imagery and in the field, searching for the favourable places to conduct 80 paleoseismic investigations and document the seismic history of the fault. We excavated 81 trenches at three sites several tens of kilometres apart. Two revealed evidences of 82 paleoseismic events. The third revealed unsuitable and showed distributed shear across 83 steeply-dipping neogene units without convincing evidences of deformation of the thin 84 discontinuous aeolian sands mantling the Neogene. We report here the observations gathered 85 at the northernmost site where the lithology allowed us to unambiguously distinguish several 86
events. 87 88
The trench site and the excavation 89
The excavation site is located North of Marvast where the fault cuts across a large 90 intermittent stream that supplies water to the Deshir salt flat. Except for the main river flood 91 plain where it has been eroded, the fault scarp is readily seen on the SPOT imagery and well 92 expressed in the field (Figure 2 ). The scarp is less than 2m-high, faces to the east, and 93 delineates a subtle depression or furrow associated to prevalent strike-slip motion. Tiny 94 morphological features are well resolved on the right bank of the river where the fault cuts 95 across an abandoned fan surface. Several ephemeral gullies denoted by grey linear areas have 96 incised the fan surface to join the active flood plain. The gullies have probably formed as a 97 result of regressive erosion since the last significant incision of the network. Close to the main 98 river flood plain, one such gully, less than 200m long, flows nearby and parallel to the fault. 99
Further to the south, the fault intersects at right angle several gullies, a few tens to a few 100 hundreds of meters long. The right-lateral offset of the two gullies to the south amounts to 101 25±5m. In between the smallest of the gullies intersecting the fault and the upper reaches of 102 the gully paralleling it, there is a 30-50m long section of the scarp preserved from recentdepression denoted by white patches on the SPOT image (Figure 3b ). These white patches 105 outline the accumulation of a thin layer of silts and clays washed out from the scarp during 106 episodic surface runoff. We discuss the most elucidating wall of a 25m long, 2m wide, 4m 107 deep trench excavated across this depression. 108
109

Trench stratigraphy 110
The trench wall (Figure 4 ) exhibits highly disrupted, coarse Quaternary deposits so 111 that unit correlations across fault splays (f1 to f6) may be questionable. The overall structure 112 of the trench corresponds to an asymmetric sag, limited to the east by the main fault zone 113 (MFZ) and to the west by the f1 fault. The latter has controlled the development of the east-114 facing scarp that delineates the Deshir fault along several tens kilometres on the satellite 115 imagery (Figures 1, 2) . The eastern part of the trench is a tilted block, which extends between 116 the MFZ and the easternmost faults (f5, f6). The overall structure thus suggests that the most 117 recent deposits should have been trapped in the central part of the sag between f1 and f2. 118
Despite the difficulties correlating units across individual faults, the overall stratigraphy is 119 made of two main bodies of units: (1) older alluvial fanglomerates (blue colours, Figure 4 ) 120 and (2) younger alluviums and colluviums (non-blue colours). The units have been described 121 separately within the different blocks (Table 1 and Figure 4 ) and named accordingly with 122 different letters (A to E) followed by a numbering order from bottom to top. Older units (A1, 123 C1, D1, and E1) are exposed on both edges and in the lower part of the trench. They 124 correspond to distal alluvial fan deposits that were probably shed by the Marvast River during 125
Quaternary. Younger units of more local origin are exposed in the centre and the upper part of 126 the trench and constst of: 127
(1) alluviums (A2, D2, D3, D4) corresponding to surface runoff sediments emplaced 128 by short streams and small channels reworking older units and flowing mainly parallel to the 129 fault. Such a network has probably been similar to the current second-order streams (Figure  130 2a). 131 (2) muddy deposits corresponding to distal surface runoff material (B1, B2). 132 (3) colluviums corresponding to desert cover (A3, C2, 7), colluvial wedge (D5), or 133 fissure fills (D6, part of unit 7). 134
The stratigraphy has been constrained in age using Optically Stimulated Luminescencewhile B2 and B1 are approximately coeval with MIS-2 (12-22 ka) and western MFZ splay, sealed by unit 7 whose thickness rapidly decreases eastward, indicates 149 the occurrence of a small step prior to unit 7, hence a surface break coeval with ev1. The 150 largest fissures are recognized on the two walls of the trench; they strike N170-180 obliquely 151 to the N160 fault zone and to the slope of the scarp, as expected for dextral en echelon tension 152 gashes. These fissures are remnants of en echelon cracks along a primary dextral tectonic 153 break. They postdate A3 and subsequent calcrete cementation and predate 7 not cemented by 154 the calcrete. OSL dating within the infill of one of these fissures indicates that the causative 155 seismic event occurred prior to 2.8±1.4 ka. Since the sandy-silty material that fills the fissure 156 has a significant aeolian component, it was probably emplaced shortly after the earthquake 157 during winter dust storm and the OSL age of the infill provides a likely estimate of the time of 158 the earthquake. The event horizon, predating unit 7, is distinguished all along the trench. In 159 contrast, older events are difficult to correlate across the entire trench. They are described in 160 each block and identified with the letters T to Z on 7: white-brown colluvial deposit -fair sorting, 2% (Ø 0.2-1cm) clasts, sub-round to round -sandy on trench edges and silty in centre -thin run-off and aeolian deposits filling cracks within calcrete horizon crack infill with 2.8 ± 1.4 OSL ka D6: coarse fissure fill, non-stratified, 70% (Ø 0.5-2cm) clasts, angular -clay silt and coarse sand matrix -calcrete cementation with gypsum D5: brown colluvial wedge deposit -poor sorting, fair stratification -60% (Ø 0.5-4cm) clasts, angular -strong calcrete cementatation -reworking alluvial material from the East block D3b: grey alluvial material -fair sorting, poor stratification -85% (Ø 0.5-4cm) clasts, sub-round -silt and sand matrix -sand lens with 34.6 ± 17.5 OSL ka, indicating D3b age ranging between 17.1 and 52.1 ka.
D3c:
-light brown alluvial deposits -fair sorting, fair stratification -5% (Ø 0.5-3cm) sub-round clasts in small lenses, clay and silt matrix D3a: -brown alluvial deposits, fair sorting -5% (Ø 0.5-2cm) clasts, sub-round -clay and silt matrix -similar to D3c.
D4:
-grey alluvial material, similar to D3b, -fair sorting, thin stratification -80% (Ø 0.5-5cm) clasts, sub-round -silt and sand matrix -sand lens with 21.1 ± 11.2 OSL ka Dx: light grey to beige colluviums -non-stratified fair sorting -2% (Ø 0.2-1cm) clasts -silt and coarse sand matrix -41.5 ± 15.9 OSL ka -Dx age bracketed between 25.6 and 57.4 ka C2: -light grey to beige colluvial deposits -fair sorting, non-stratified -60% (Ø 0.5-4cm) clasts, sub-round to round -silt and sand matrix -calcrete cementation with gypsum
B2:
-red to brown alluvial-colluvial deposits -poor sorting, poor stratification, -20% (Ø 0.5-2cm) clasts -angular to sub-round -silt and sand matrix -29.5 ± 9 OSL ka at B2 base -20.7 ± 3.9 OSL ka in fissure fill on upper f1 termination D2: grey to light brown alluvial material, dark level for red-brown sands -fair sorting, fair stratification -80% (Ø 0. 
A3a:
-white to brown colluvium -poor to medium sorting, non-stratified -20% (Ø 0.5-4cm) clasts, sub-round -silt and sand matrix -calcrete cementation with gypsum.
A3b:
-colluvial deposits, sand pebble channel with 80% clasts. -A3a and A3b cut and fill within A2, -belong to the desert colluvial cover of A1 alluvial deposits.
A2:
-light grey to buffish alluvial material -poorly sorting, non-stratified -25% (Ø 0.5-4cm) clasts, sub-round -silt and clay matrix -channels with higher (35%) clast percentage -cut and fill within highest terrace (A1) -corresponds to mud flow deposits reworking A1
A1:
-grey to brown alluvial material -poor-medium sorting, poor stratification -80% (Ø 0.5-10cm) clasts, sub-round to round -clay silt and sand matrix -carbonate cementation and gypsum -correspond to distal alluvial fan deposits of the uppermost terrace level observed above present-day streams.
D3: -light grey colluvial deposits -poor sorting, non-stratified -30% (Ø 0.2-2cm) angular clasts -clay silt and coarse sand matrix -corresponds to distal runoff material reworking D1 and possibly D2 units close to fault scarp. 
